In a previous study (1) of online formative assessment in a medical school, I reported that scores on unsupervised online quizzes were predictive of outcomes on summative examinations. However, when no credit was assigned to the practice quizzes, the student participation rate was disappointing, at ϳ50 -60%. The lack of engagement in quizzes was found to be associated with significantly lower performance on the final summative examination. Various attempts to increase participation by providing course points were tried and, not surprisingly, were effective at increasing student use of quizzes. However, with increasing reward, performance on practice quizzes became dissociated from examination scores. More worryingly, there was evidence that some students used questionable methods to achieve the performance criteria that were needed to earn points. The purpose of this article is to describe a successful intervention to boost voluntary participation in online formative assessment without the need to assign credit. The importance of the findings is not only that this can readily be achieved but that nonparticipation in such quizzes is a consistent predictor of poor performance on summative examinations.
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This study was conducted with 109 undergraduate student participants in a 2-semester upper-level human physiology course. The course is available to students majoring in Biochemistry, Nutrition, Dietetics, or Neuroscience in either the third or fourth year of their respective undergraduate programs. This study received approval from the Memorial University Human Investigations Committee, and study participants provided their informed consent. The evaluation of students was composed of laboratory reports worth 20% of the grade and a series of summative multiple-choice examinations that were collectively worth 80% of the overall grade. In each semester, there were two midterm examinations consisting of 35 items and a final examination of 80 items. Each summative examination was preceded by an online practice quiz of 10 -15 questions that closely reflected the style and difficulty of the summative examinations. Quizzes were available for 1 wk before the data were collected.
Our intervention consisted of an orientation lecture in which the nature and purpose of formative assessment were described. Students were shown historical data correlating quiz scores with examination scores and also emphasizing that nonparticipation in quizzes may be linked to poor outcomes. Students were then given regular in-class reminders to take quizzes and were encouraged to reflect on their strengths and weaknesses. In many cases, there was a followup discussion either online or in the classroom about the quiz items to improve feedback and to keep the quizzes visible. This effort to market and reinforce quiz usage was associated with an average participation rate of 88%. For all six quizzes, there was a moderate but statistically significant correlation between quiz score and the score on the corresponding summative examination (correlation coefficients ranged from 0.26 to 0.56). The most striking finding was that students who participated in the quiz scored, on average, 13% higher on the summative examinations than students who did not participate. Complete data for each individual quiz are shown in Table 1 . Test score data are expressed as means Ϯ SD; n, number of students. N/A, not applicable; NS, no significant difference; R, least-squares correlation coefficient relating individual student quiz scores to their examination scores. *Significant difference between the summative exam score for students that took the corresponding formative quiz compared with students that did not take the quiz (by Student's t-test; P value shown); †significant correlation between the quiz score and the corresponding exam score (P Ͻ 0.01). This study confirms the general positive correlation between online quiz scores and subsequent examination performance (1, 2) . Finding such a relationship is perhaps a common sense result, assuming that efforts are made to match the style and difficulty of quizzes and exams. However, it should serve to reinforce the value of formative assessment for faculty members and students. I found that showing students such results and taking the time to continually encourage them is associated with high rates of participation and engagement. The greatest "illumination," to me, is that we need to pay careful attention to the small group of students who do not participate in these quizzes because they are consistently the group at risk of poor academic performance. This fact offers us a simple method for gauging the level of student progress and engagement and offers early insights into which students are in potential academic difficulty.
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This result begs the following question: what can we do to help students who we suspect are struggling based on quiz data? This is a difficult challenge since it involves changing human behavior and will probably need individual prescriptions. Moreover, direct interventions by faculty members may be ineffective or even unwanted. This is an area that needs future study, but my first suggestion is to harness the power of peer-to-peer mentoring to encourage better student engagement. There are many examples of successful peer learning approaches that involve formative assessment (3). The social congruence among students may be more effective at increasing quiz participation than faculty intervention. A second idea is to proactively share the data with our classes about the relationship between their level of engagement in self-assessment and examination outcomes. This becomes an opportunity to discuss with them desirable characteristics of the "expert learner." There is ample evidence in the literature connecting skills in self-awareness, self-monitoring, and self-evaluation with effective self-regulation and performance (4) . Another idea is to closely link these discussions with the faculty-student advising system, which may be less threatening than direct faculty intervention. As a corollary, the main reason I now advocate using formative quizzes without credit is to keep them truly voluntary exercises and, therefore, to offer a vehicle for students to develop their skills as "life-long learners."
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